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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a practical solder 
surface treatment method for realizing non-cleaning 
soldering method and to provide a non-cleaning soldering 
method using such solder. 

SOLUTION: In an electronic component soldering method 
for bonding an electronic component 1 on a board 8 by 
soldering, prior to the mounting of the electronic component 
1 , an oxide film on the surface of a solder bump 2 of the 
electronic component 1 is removed through plasma 
processing, and a solder is left for a prescribed time under 
the environment with an oxygen concentration of 0.1% or 
below at a temperature of 200°C or below. Thus, on the 
surface of the solder bump 2, an oxide film which is fine, 
extremely thin and which does not degrade solder 
bondability is obtained. Therefore, even if the surface is 
exposed to the atmosphere, no more oxide film is grown on 
the solder surface, and satisfactory soldering without using 
flux nor requiring cleaning after soldering is performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The surface treatment approach of the solder characterized by including the process which 
removes the oxide film generated on the solder front face, and the process which forms the reoxidation 
film in the front face of said solder by carrying out predetermined time neglect of said solder under an 
environment with 0.1% [ of oxygen densities / or less ], and a temperature of 200 degrees C or less. 
[Claim 2] The thickness of said reoxidation film is the surface treatment approach of the solder 
according to claim 1 characterized by being the range of 40 to 60A. 

[Claim 3] The surface treatment approach of solder according to claim 1 that the approach of removing 
said oxide film is characterized by using sputtering by plasma treatment. 

[Claim 4] The surface treatment approach of the solder according to claim 1 characterized by the method 
of removing said oxide film applying to the front face of said solder the organic material which has 
reducibility. 

[Claim 5] The surface treatment approach of the solder according to claim 1 characterized by being the 
solder bump by whom said solder was formed in electronic parts. 

[Claim 6] The surface treatment approach of the solder according to claim 1 characterized by said solder 
being solder by which the precoat was carried out on the electrode of a substrate. 
[Claim 7] The surface treatment approach of the solder according to claim 1 characterized by said solder 
being a solder ball. 

[Claim 8] Solder characterized by surface treatment being carried out by the process which removes the 
oxide film generated on the solder front face, and the process which forms the reoxidation film in the 
front face of said solder by carrying out predetermined time neglect of said solder under an environment 
with 0.1% [ of oxygen densities / or less ], and a temperature of 200 degrees C or less. 
[Claim 9] The thickness of said reoxidation film is solder according to claim 8 characterized by being 
the range of 40 to 60 A. 

[Claim 10] Solder according to claim 8 characterized by being the solder bump by whom said solder 
was formed in electronic parts. 

[Claim 1 1] Solder according to claim 8 characterized by said solder being solder by which the precoat 
was carried out to the electrode of a substrate. 

[Claim 12] Solder according to claim 8 characterized by said solder being a solder ball. 

[Claim 13] The soldering approach characterized by soldering to a joint-ed the process which removes 

the oxide film generated on the solder front face, the process which forms the reoxidation film in the 

front face of said solder by carrying out predetermined time neglect of said solder under an environment 

with 0.1% [ of oxygen densities / or less ], and a temperature of 200 degrees C or less, and by carrying 

out alignment of said solder, heating it to a joint-ed, and carrying out melting solidification of said 

solder. 

[Claim 14] The soldering approach according to claim 13 characterized by heating and carrying out 
melting of said solder to said joint-ed with a temporary fixative where temporary immobilization is 
carried out. 
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[Claim 15] The soldering approach according to claim 14 that said temporary fixative is characterized 
by being evaporation and the organic material volatilized or sublimated with said heating. 
[Claim 16] The soldering approach according to claim 13 characterized by making said heating and 
melting perform under a hypoxia ambient atmosphere. 

[Claim 17] The thickness of said reoxidation film is the soldering approach according to claim 13 
characterized by being the range of 40 to 60A. 

[Claim 18] The soldering approach according to claim 13 characterized by being the solder bump by 
whom said solder was formed in electronic parts. 

[Claim 19] The soldering approach according to claim 13 characterized by said solder being a solder 
ball. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface treatment approach, solder, and the 

soldering approach of solder which are used for soldering of electronic parts etc. 

[0002] 

[Description of the Prior Art] As an approach of joining electronic parts, such as a semiconductor device 
and the circuit board, mutually, soldering is used widely. The method of forming the solder section in 
either of the planes of composition of the electronic parts joined mutually beforehand as the approach of 
soldering, carrying out temporary immobilization of this solder section by flux at a joint-ed, and 
carrying out melting solidification of the solder section by heating at a reflow furnace is learned. By this 
approach, flux also has the function which removes the oxide film of the front face of the solder section, 
and raises soldered joint nature besides carrying out temporary immobilization of both electronic parts. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, also even in after soldering, by the approach 
using the conventional flux, the solid section and the activator of flux remain as residue of flux on a 
substrate. Therefore, by the conventional approach, in order for the corrosion of a wiring circuit side to 
arise by the residue of flux and to reduce dependability, washing after soldering is needed. However, 
since it became impossible to have used for the washing process of flux the simple cleaning method 
which uses solvents, such as chlorofluocarbon used conventionally, high cost was formed and it had 
become complication and the factor which bars cost reduction. 

[0004] In order to solve this problem, the soldering approach which does not use flux is proposed, and 
by this approach, surface treatment which removes junction inhibition objects, such as an oxide film 
generated on the surface of solder in advance of soldering, is performed. The approach by plasma 
treatment is learned as the approach of surface treatment. 

[0005] however, since a front face was reoxidated when solder is exposed to atmospheric air after 

removal, even if it removes a surface oxide film by plasma treatment etc., there was a trouble that it was 

not practical as a policy for conditions, such as performing the process from plasma treatment to 

[ solders immediately after plasma treatment or ] soldering in a hypoxia ambient atmosphere, being 

needed, and realizing a non- washed soldering method of construction conventionally — **. 

[0006] Then, this invention aims at offering the soldering approach of not washing [ which used the 

surface treatment approach of practical solder, the solder, and this solder for realizing a non-washed 

soldering method of construction ]. 

[0007] 

[Means for Solving the Problem] The surface treatment approach of solder according to claim 1 includes 
the process which removes the oxide film generated on the solder front face, and the process which 
forms the reoxidation film in the front face of said solder by carrying out predetermined time neglect of 
said solder under an environment with 0.1% [ of oxygen densities / or less ], and a temperature of 200 
degrees C or less. 
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[0008] The surface treatment approach of solder according to claim 2 was the surface treatment 
approach of solder according to claim 1, and it was made for the range of the thickness of said 
reoxidation film to be 40 to 60A. 

[0009] The surface treatment approach of solder according to claim 3 is the surface treatment approach 
of solder according to claim 1, and the method of removing said oxide film used sputtering by plasma 
treatment. 

[0010] The surface treatment approach of solder according to claim 4 is the surface treatment approach 
of solder according to claim 1, and the method of removing an account oxide film applied to the front 
face of said solder the organic material which has reducibility. 

[001 1] The surface treatment approach of solder according to claim 5 is the surface treatment approach 
of solder according to claim 1, and is the solder bump by whom said solder was formed in electronic 
parts. 

[0012] The surface treatment approach of solder according to claim 6 is the surface treatment approach 
of solder according to claim 1, and is the solder with which the precoat of said solder was carried out on 
the electrode of a substrate. 

[0013] The surface-preparation approach of solder according to claim 7 is the surface-preparation 
approach of solder according to claim 1, and said solder is a solder ball. 

[0014] Surface treatment of the solder according to claim 8 is carried out by the process which removes 
the oxide film generated on the solder front face, and the process which forms the reoxidation film in the 
front face of said solder by carrying out predetermined time neglect of said solder under an environment 
with 0.1% [ of oxygen densities / or less ], and a temperature of 200 degrees C or less. 
[0015] Solder according to claim 9 was solder according to claim 8, and it was made for the range of the 
thickness of said reoxidation film to be 40 to 60A. 

[0016] Solder according to claim 10 is solder according to claim 8, and is the solder bump by whom said 
solder was formed in electronic parts. 

[0017] Solder according to claim 1 1 is solder according to claim 8, and is solder with which the precoat 
of said solder was carried out to the electrode of a substrate. 

[0018] Solder according to claim 12 is solder according to claim 8, and said solder is a solder ball. 
[0019] To the joint-ed, the soldering approach according to claim 13 carried out alignment of said 
solder, heated it, and made it the process which removes the oxide film generated on the solder front 
face, and the process which forms the reoxidation film in the front face of said solder by carrying out 
predetermined time neglect of said solder under an environment with 0.1% [ of oxygen densities / or 
less ], and a temperature of 200 degrees C or less by carrying out melting solidification of said solder at 
the business soldered to a joint-ed. 

[0020] The soldering approach according to claim 14 was the soldering approach according to claim 13, 
where temporary immobilization is carried out with a temporary fixative at said joint-ed, it heats said 
solder, and it was made to make it it carry out melting. 

[0021] The soldering approach according to claim 15 was the soldering approach according to claim 13, 
and it was made for said temporary fixatives to be evaporation and the organic material volatilized or 
sublimated by said heating. 

[0022] The soldering approach according to claim 16 is the soldering approach according to claim 13, 
and it was made to make said heating and melting perform under a hypoxia ambient atmosphere. 
[0023] The soldering approach according to claim 17 was the soldering approach according to claim 13, 
and it was made for the range of the thickness of the account reoxidation film to be 40 to 60 A. 
[0024] The soldering approach according to claim 18 is the soldering approach according to claim 13, 
and is the solder bump by whom said solder was formed in electronic parts. 

[0025] The soldering approach according to claim 19 is the soldering approach according to claim 13, 
and said solder is a solder ball. 

[0026] After removing the oxide film on the front face of solder according to invention given [ each ] in 
a claim, it is 0.1% of oxygen densities. A non-washed soldering method of construction can be realized 
without controlling generation of the oxide film beyond it and using flux, even if it exposes solder into 
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atmospheric air by carrying out predetermined time neglect of the solder, and making a precise oxide 
film form in the bottom of an environment with a temperature of 200 degrees C on the surface of solder. 



[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. The side elevation of the electronic parts of the gestalt of 1 operation of this 
invention and drawing 1 (b) drawing 1 (a) The sectional view of this plasma treatment equipment, 
Drawing 1 (c) The fragmentary sectional view of these electronic parts, drawing 2 R> 2 (a), (b), (c), 
drawing 3 (a), (b), and (c) The process explanatory view of the soldering approach of these electronic 
parts, The graph with which drawing 4 (a) shows the sectional view of the reflow furnace of the 
soldering approach of these electronic parts, and drawing 4 (b) shows the heating profile of the soldering 
approach of these electronic parts, The graph which shows change of the surface ******** thickness 
[ as opposed to atmospheric-air exposure time in drawing 5 ] of solder, the graph with which drawing 6 
shows the relation between solder surface ******** thickness and soldering nature (solder flare nature), 
and drawing 7 are the explanatory views of the measuring method of the rate of a solder flare. 
[0028] In drawing 1 (a), many solder bumps 2 as the solder section are formed in the top face of the 
wafer-like electronic parts 1 . In the solder bump ! s 2 front face, when solder touches air, oxide-film 2a is 
generating. In this condition, electronic parts 1 are sent to a plasma treatment process. This plasma 
treatment process is performed in order to remove the oxide film generated on the solder bump's 2 front 
face using sputtering by plasma treatment. 

[0029] As shown in drawing 1 (b), after laying electronic parts 1 on the electrode 4 in the vacuum 
chamber 3 and carrying out evacuation of the inside of the vacuum chamber 3, in the vacuum chamber 

3, the gas for plasma generating, such as argon gas, is introduced by the gas supply section 5. Argon ion, 
an electron, etc. collide with the top face of electronic parts 1 by driving RF generator 6 to an electrode 

4, and impressing high-frequency voltage to it after this. Thereby, oxide film 2a of the front face of the 
solder bump 2 on electronic parts 1 is removed, and the solder bump's 2 front face is defecated. 
[0030] Then, predetermined time neglect of the electronic parts 1 is carried out in the argon gas ambient 
atmosphere in the vacuum chamber 3. Internal environment is set up so that it may become vacuum 
chamber 3 oxygen density of 0 or 1% or less, and the temperature of 200 degrees C or less at this time. 
This process is for forming the layer of a precise thin oxide film (reoxidation film) in the solder bump's 
2 front face on which oxide film 2a was removed and defecated. Consequently, as shown in drawing 1 
(c), reoxidation film 2b is formed in the solder bump's 2 front face. Thickness of reoxidation film 2b 
formed here is made into 100A or less, and the range of it is 40-60A desirably. In addition, the 
processing chamber of dedication is installed and it may be made to perform reoxidation film formation 
within this processing chamber instead of performing the above-mentioned reoxidation film formation 
within the vacuum chamber 3. 

[0031] Thus, surface preparation is performed, and the wafer-like electronic parts 1 with which 
reoxidation film 2b was formed in the solder bump's 2 front face are disconnected by the electronic parts 
1 of the piece of an individual, and are sent to the spreading process of a temporary fixative. As shown 
in drawing 2 (a), the electronic parts 1 with which the solder bump 2 as the solder section was formed 
are held at the transfer head 13. On the occasion of soldering of electronic parts 1, the transfer head 13 
which held these electronic parts 1 first is moved on the spreading section 14 of a temporary fixative. As 
shown in drawing 2 (b), the temporary fixative 16 is applied to the base of the container 15 of the 
spreading section 14 by the squeegee 17. If drop electronic parts 1 to a container 15, a bump 2 is made 
to contact the base of a container 15 and the transfer head 13 is subsequently raised, as shown in 
drawing 2 (c), the temporary fixative 16 will be applied to the lower limit section of the bump 2 of 
electronic parts 1 by imprint. 

[0032] The temporary fixative 16 is explained here. The temporary fixative 16 is using as the principal 
component the glycerol which is the volatile organic material of high viscosity. The viscosity of a 
glycerol is 3Pas(es) (Malcolm viscometer 0.5rpm) in 25 degrees C. Although the viscosity of 0.5 or 
more Pases is generally needed in order to carry out temporary immobilization of the electronic parts 1, 
the viscosity of a glycerol is larger enough than this. Moreover, as a temporary fixative 16, volatile 
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organic materials of high viscosity, such as a polyethylene glycol, or sublimability organic materials of 
high viscosity other than these can be used besides a glycerol. 

[0033] Next, the electronic parts 1 with which the above-mentioned temporary fixative 16 was applied 
to the bump 2 are carried in the substrate 8 which is electronic parts. As shown in drawing 3 (a), the 
solder bump 2 is aligned to the electrode 9 which is a joint-ed, and the solder bump 2 is transferred on 
an electrode 9 so that it may be shown subsequently to drawing 3 (b). At this time, it is placed between 
the contact sides of an electrode 9 by the temporary fixative 16 with the solder bump 2, and as 
mentioned above, since the viscosity of the temporary fixative 16 is sufficient value to carry out 
temporary immobilization of the electronic parts 1 on the electrode 9 of a substrate 8, electronic parts 1 
are held on an electrode 9, without causing a location gap at the time of conveyance of a substrate 8. 
[0034] The substrate 8 with which electronic parts 1 were transferred is sent to a reflow process after 
this. As shown in drawing 4 (a), a substrate 8 is sent into the reflow furnace 20, and carries out 
sequential passage of the preheating zone 21, the soak zone 22, and this heating zone 23. By heating a 
substrate 8 in the preheating zone 21, the soak zone 22, and this heating zone 23, melting and 
solidification of the solder bump 2 are done, and as shown in drawing 3 (c), electronic parts 1 are 
soldered to a substrate 8. 

[0035] The process of soldering at this time is explained with reference to the heating profile of drawing 
4 (b). The temperature of electronic parts 1 rises by passing through the preheating zone 21, and the 
preheat temperature between predetermined time is held in a soak zone. And by passing through this 
heating zone 23, temperature rises further and rises to maximum heating temperature Tmax (230- 
degreeC) exceeding the melting point temperature Ts (183-degreeC) of solder. The solder bump 2 fuses 
in this heating process, and it is soldered to an electrode 9. 

[0036] Although the solder bump's 2 front face is covered with reoxidation film 2b at this time, since 
this reoxidation film 2b is gradually generated in a hypoxia ambient atmosphere, its presentation is 
precise and its thickness is very thin. And formation of this reoxidation film 2b requires long duration 
for growing up to the thickness of extent beyond it which advance of oxidation is controlled, and checks 
soldered joint nature since growth of an oxide film is very loose. Therefore, when soldering is performed 
by the process latency time of extent usually assumed, this reoxidation film 2b does not have a bad 
influence on soldered joint nature. 

[0037] Hereafter, with reference to drawing 5 - drawing 7 , it is based on experimental data and the 
effectiveness of neglect in sputtering and argon gas is explained. Drawing 5 shows the temporal 
response of the oxide-film thickness on the front face of solder when carrying out atmospheric-air 
exposure (Si02 conversion), after performing sputtering to Sn-Pb eutectic solder. The graph which the 
range which performed hatching of drawing 5 shows the range of thickness distribution of the oxide film 
in the unsettled condition of not performing sputtering, and is shown with ** mark in drawing, and a 
broken line Change of the oxide-film thickness on the front face of solder at the time of carrying out 
atmospheric-air exposure immediately after performing sputtering processing moreover, the graph 
shown as - mark and a continuous line It is left for 30 minutes in (0 or 08% of oxygen densities) argon 
gas immediately after performing sputtering, and change of the oxide-film thickness on the front face of 
solder at the time of carrying out atmospheric-air exposure after that is shown, respectively. 
[0038] Drawing 5 shows that the thickness of the oxide film immediately after sputtering decreases to 
about 50A to the thickness of an oxide film being 100A or more in the unsettled condition of not 
performing sputtering. However, in what performed only sputtering, thickness is increasing after 
atmospheric-air exposure initiation with the passage of time. On the other hand, in what was left in 
argon gas after performing sputtering, even if 100 hours or more pass after atmospheric-air exposure 
initiation, the increment in thickness is hardly seen. 

[0039] Drawing 6 shows the relation between the thickness of the scaling film of Sn-Pb eutectic solder, 
and the rate of a solder flare at the time of carrying out melting of the solder. In the case of a solder ball 
[ as the rate of a solder flare been an index which shows extent of the property which the solder which 
solder, such as copper foil, was comparatively damp and was fused in the front face of breadth or a cone 
metal is damp and spreads and shown in drawing 7 ] It is what expressed with the percentage the rate 
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obtained by doing the division of the difference of height G of the solder ball before solder melting, and 
height H after solder melting by height H after solder melting, and defines. That is, solder being damp 
and spreading at the time of melting, is shown, so that the rate of a solder flare is large. While the 
thickness of an oxide film increases so that clearly [ in drawing 6 ], as for the rate of a solder flare, it 
turns out that it falls and the wettability of solder gets worse. 

[0040] As mentioned above, the following conclusions can be obtained from drawing 5 and drawing 6 . 
By performing neglect among argon gas immediately after performing sputtering to solder, as for the 
thickness of the oxide film of the front face of solder, after atmospheric-air exposure is maintained at the 
range of 40-60A over long duration. This means that solder wettability is held good over long duration. 
Therefore, if this solder wettability is made to solder in the time amount held good, the flux needed in 
order to improve solder wettability on the occasion of soldering by the conventional approach cannot be 
used, but good soldering can be performed. 

[0041] If inert gas, such as nitrogen gas, is supplied in the reflow furnace 10 and it is made to make 
heating of the solder bump 2 and melting perform under a hypoxia ambient atmosphere at this time, still 
better soldering nature can be obtained. Sublimability and the volatile temporary fixative 16 were 
gradually evaporated in this soldering process, when maximum heating temperature Tmax (230- 
degreeC) is reached, most has evaporated, and after soldering, it evaporates completely, and does not 
remain in a joint. For this reason, after soldering, there is no residual of a component harmful to the 
perimeter of a joint-ed, and washing after soldering is not needed. 

[0042] In addition, an application is not limited only to the soldering method of construction which is 
usable also to the conventional soldering method of construction which needs washing although it 
cannot be overemphasized that it is effective especially in the soldering method of construction which 
does not need washing as for the solder processed by the surface treatment approach of the solder of this 
invention, or solder, and does not need washing. 
[0043] 

[Effect of the Invention] According to this invention, an oxide film precise on the surface of solder and 
very thin can be made to generate by carrying out plasma treatment of the solder section in advance of 
soldering, and carrying out predetermined time neglect under a hypoxia ambient atmosphere after that. 
Good soldering can be performed without not checking soldered joint nature, therefore using flux, in 
order for the oxide film on the front face of solder not to grow any more even if it exposes this 
reoxidation film into atmospheric air, but to maintain a very thin condition. Moreover, if the temporary 
fixative of the property extinguished with heating at a soldering process uses for the joint soldered, since 
a location gap of electronic parts until rice field attachment is carried out in the second half of a transfer 
can prevent, a temporary fixative volatilizes and evaporates at the heating process at the time of 
soldering and it will not remain on a substrate after soldering, it is omissible in washing after soldering 
needed by the approach of using the conventional flux. 
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[Brief Description of the Drawings] 

[Drawing 1] (a) The side elevation of the electronic parts of the gestalt of 1 operation of this invention 

(b) The sectional view of the plasma treatment equipment of the gestalt of 1 operation of this invention 

(c) The fragmentary sectional view of the electronic parts of the gestalt of 1 operation of this invention 
[Drawing 2] (a) The process explanatory view of the soldering approach of the electronic parts of the 
gestalt of 1 operation of this invention 

(b) The process explanatory view of the soldering approach of the electronic parts of the gestalt of 1 
operation of this invention 

(c) The process explanatory view of the soldering approach of the electronic parts of the gestalt of 1 
operation of this invention 

[Drawing 3] (a) The process explanatory view of the soldering approach of the electronic parts of the 
gestalt of 1 operation of this invention 

(b) The process explanatory view of the soldering approach of the electronic parts of the gestalt of 1 
operation of this invention 

(c) The process explanatory view of the soldering approach of the electronic parts of the gestalt of 1 
operation of this invention 

[Drawing 4] (a) The sectional view of the reflow furnace of the soldering approach of the electronic 
parts of the gestalt of 1 operation of this invention 

(b) The graph which shows the heating profile of the soldering approach of the electronic parts of the 
gestalt of 1 operation of this invention 

[Drawing 5] The graph which shows change of the surface ******** thickness of solder to atmospheric- 
air exposure time 

[Drawing 6] The graph which shows the relation between solder surface ******** thickness and 
soldering nature (solder flare nature) 

[Drawing 7] The explanatory view of the measuring method of the rate of a solder flare 
[Description of Notations] 

1 Electronic Parts 

2 Solder Bump 
2a Oxide film 

2b Reoxidation film 

8 Substrate 

9 Electrode 

13 Transfer Head 

16 Temporary Fixative 

20 Reflow Furnace 
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(4) 



(b) 



(cl 



Hz 



13 



3-. 



31 



16 



< v f 

9 



8 



8 Sfi 

9 m 



(2) 



t.mm*mmm®j£o. ixot. ia*2oo , c& 

T^«T^TEfr^^fS»S-ri) CI k <k 9 futa^ffiO 

*¥eaoftBixyi£&. 

mzizxi^-v 9 y yrzmmth z t mm 1 1 &tt 
%® i m&mnmatBStism. 

us taba* wmmmft-f & z t mmt 
timm i Mffin*mv>$m>mxm. 

Tx-bizk mmbt&n im 1 tm^mmm^ 
mm. 

[mm ) mi*mtfm.cDvm±iz?v 3- h $^ 
tzmx-hhz t zmLt-tzmm. 1 tm^m^ 

imm7 ] mmmmmx-frX'$>6ztm®t 
t . mzmmmm.0 . 1 %iar. ^S2 0 oru 
ztzmti-z>*m. 

6 0 *y 7X hv-AW&WX'b&Z b ®k 

-r*ii**8ie«tf>¥ffl. 

>7T*4£ k fc^kf SfW3S8iE«*>m 
[fS^JSl 1 1 IMEmsflSaWttSHcrUa-hSft. 

A:#BT'fc6C:k £#ak^S!«:^8ia«<7)#ffl. 
[M$* 1 2 3 *K¥ffl*<m-K-/l'-C**£ k fcttft 

. mimtmmm&o . 1 %&t. ax 2 0 or 
OT«awTKT»f3e>9na»»r* £ t t «t ouna^ffl 

[mm 4 3 «E¥H£iRH5aw-cOTe»»^ttR 
mmi 53 mafimgaw. jo-casa 
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1 6 3 ■ tm&m&&mss.Tt3t b 
&h zt tftwibi-?, mm. 1 3 Ett^HWtm 
iffl^jsi 7 3 tm^imcom $114 o^y^ho 

6 otfy^x ho-A^HT^s £ k mm 

immi 8 3 ms^m^vm^zm^ix^m^ 
yrx'&zzb&mbi-imm 3tm<vmm 
urn. 

[mm 1 9 3 *K¥BW tJ l i ffl#-/WT** £ k 
k^SH^l 3E«<0^Ba#«t*fe. 

[00013 

[mnmztmmi *?wn*. s^g&a&k'o* 

[00023 

mwm^-thmbLx. ¥mmitfm<m^$>tix 

zv&m&zim&mzyy-ytxx'ismfeL. oyu 
-wx-trnthzb iz£ *)*mmmmtz*t&m 

ixmm£mft±2itmm&i>GLx^?>. 

[00033 

[mmfcixib-trnm bzbx\ ma 7? 
vtxzm^h-mx'it. *mmmi>75v7x<om 
m®*?&®.mtfm®±iz7y-y7xcomfeb Lxmw-r 

h. &^Xl^n1jmTlt75 y'7X<mmz£<0W& 

mumt. m^^^tix^t^ay^b'mmm 
m-t&mmmmwmx'Z % < %itzz t*t>m 

it. ftvxHkl. axbflfiJSfcSfrlfMSBkfc-j-O* 

[00043 £<5orpi!as:»^'rs3t^7 7v^xs-<$ffl 
lx. 77X-?%mi,z£hiTm i *abiix^&. 

[0 00 5 3 Lj6»L**«<5». T7X^?5!UISrt'StSi<7)& 

Ea#(t^ffd*\ *M&T?xv>mfrt>¥mttmz%. 

6XS8rfi«aiE«ffl»Tff 3 ^k'0*#*^k 

*ft»<o*fflft»txife*Ka-rifcitxo*«t truffl 

[00063 *£"C*JHWi. iSftSO^HWtXIS* 
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[00073 

mmzMiktz wo*®. ] mm i tm.<n*mm: 
mt . m&mz&mmmo . i ?&&2 o ox: 

[0008] 2^eo^ffl^BMa^i . m 
m i isK<o^Ba<oaffl5!ia^-e^ -? t . mai hhi: 

-Anmx&ZXoizUc. 
[0009] mxmm&cD^mnimwMijmt. m 
m 1 1 ffi<r)*m<r)$mim-jTm-e$> -> x . BvtsgHb& 

[ooio] mm4im^mmmmumi. m 
m i sx^m*mmmiiwxt> -> x . mutm* 

[ooii] m$mmin*mcym*mmii, m 
m i im^m<nmmrHmx'h x . m&m& 
n^Mzm&itfzxmrtv-rx'hh. 
[0012] m^mesm^m^mmmmumi. m 
m i iBmw^Ba^^fflsas^T-j) -> x . me¥h# 

[0013] M«3!I7B«W)*ffl<7)*iBMa*ft<i. HI 
[0014] iR$il8£ttO¥EB(i. ¥mmiz±&L 

ss2 o o'ovT^msTizxmmm.st 

iziix$m*imisivtzi><?>X'bz. 

[0015] msmmm^mt. mmsimn* 

mX'h-yX. BuEI?i?tJl£Off$ii4 0^y^xhn- 
J*frh 6 0^>/x h D-A«It*5i o t Lfc. 

[0016] n*g i oKa^roi, Htmswm 
*mx-b-ox. m&mtfm^shiz&fs&tit&m^ 
yrxhh, 

[0017] mm i iieao#E{±, it^8ffi»w 
^ht'25->t, wHi^mtmmvmmizrva-vzti 
t&mx-hi. 

[0018] R$* 1 2E«^HBtt, ff*Ja8lE«cO 

[0019] ffi#jg 1 3ii«tf>¥BBff»t*JS4. ¥ffln 
ma.o . i %wt. m.20 Q'cwfcnmm-rizxmfe 



&u m&mzmmMsGhzuzwmk^z 
smmrtmtzLtc. 

[0020] mm 1 4mw*mmumn, mm 
i stm^mmrij&X'h^x . m?.*mziim%$i 
x-mim^mzmw\MUzmxnm.L, mmsez 

iolzLtz. 

[00213 mm i sKm^mwfma, mm 
1 3Uj&^mmmx'fy>x , *E<Kii£aw. mr 

[0022] i eim^mnmma. mm 

1 3ie«5<7)*ffl#^£T'J>->T. mifBHD& • ^HfeSriR 
■HWHSn^rffifetf* J: 3 iz Ufc. 

[0023] mm 1 7en^H#(t*&«. 
1 3 tE»o¥HftfMr8rc* -> r , £himuro«$u 

4 0 :* y i/* 1- o- A 6 0 jT V?X h a-A<r>m& 

ThhZotzLti. 

[0024] mm 1 swMcvtmmumte. issjs 
i 3tmv>*mmrf}%;X'b-?x. mg#m#n?m& 
izm^tLtcWOTxhh. 

[00253 mm 1 9IB®<9¥ffltf ft*£fi. 

1 3ia«o¥fflfttwaT-&oT, mi*mmm#- 
)vx-hh. 

[00263 #f»^«ie«^BHtc jjuf . *mm<n 
mmm£Ltmzmms.<y . 1%. 0*20 ox: 
<v%&riz*m*m%.Bmm.ix. mvmizm 
%mm&BtfLHit&z\tizi; *)±%wz*mmm 

Xi>Wltmim<n£&tfm\Zti. yy-vtx* 

tfx-zi. 

[00273 

iwfrmmmm mz, *%.w<»m<oM®z®m 
telmix&wi. mi (a) <i*w«<o-3atw» 
B^^paflwiMifiBi. hi ( b ) imy-yx^wm 

EoBfSll. 01(c) a5 n D pWgi5^»rffi@, 0 

2(a), (b) , (c) . S3 (a) . (b) , 
( c ) ttH*Fa^¥BW«f8OTl8ftifl0. 04 

(a) \m%?®&<Q¥mmrt)&wj7a-Fnm 
04 ( b > itmm^&co^mvijmcDimTa 

BBO«iBBMUI«IW>IWfc*3itr^5'7. 06Ji#ffla 
[ 0 0 2 8 ] 0 1 ( a ) £J3WC S ^x^ttOS^fp 

i «o±afc{i, ^ea^Ri: Lxm-m*v?itt<$%m& 
atix^h . 2<7)*®wi4 i Ba* l 2mtcftWx 

&^fc(Cj:0K'fb^2a*«LT^I,„ £<A#&T\ 
1 (ir^XvaJKDBfcStns . ZftVyX 
■7Hmxmi. W?yr20«iS(c4«LfciWKK 
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ft . T?x-?!miz£ -y 9 y v?zmm it®* 

■fbtzMzfthtit ij(OX'h ft . 
[0029] 01 (b> fciR-fiSfc. **«ftlttX 
2^yA3rti0S«i4±{cmB$iis *2E**v?3 

«a i ±mm<>r 2<rmMomim 2 aiii^s 

*t, ¥EAyr2<7)3IBa{i?t?M:S*U. 
[0 0 3 0] *HMfcll4JB£*-*:"<3|*|tf> 

r^rfy^flfflswtWjgiwittiis tit. znt* 

ft&2 a*qft*$<tflWM:$n3t*Ba/^r2o«iiiic 
a*fc»ntwtR (mum) m^mm-ht^^ 

<7>X'h*. Z<m&. HI ( c ) iZjr&Xi 
T2*>«ffifclSRflaS2 b jWB** iiS . Z ZX'B&Z 

ti&nwam 2 b <m §<± 1 0 0 * y^x h p-^ot 

kU a*L<ti40-6 03j-y^xha-ix^Hr 

[o 0 3 1 ] i« j; a t txmtmmbu, w< 

>720ftHI=|fltftR2 bjWBftg#ifc*xyvR0f« 

ttceciSMi.*. 02(a) ^stt«t3tc» ^ask 

UtO^BBA'yr 23Wg^S^« J PS5fl. 1 ttW&'w 
K13fc«*3iiTV^*. m^Pffil^fflWt^L 
Ttt. fcfffcUdMKy HI 3* 

«HS»I«»«iai4±(^»**&. 02 (b) 
-TJ;3(c. tt*ll!l4a£»l SftJBHteii, «BS« 

1 btfx^-vi nzx^mttztix^z. ®tii 5iz 

ttl/CWHMfcl ftmS-£-CAyr2ftsg#§l 5(?>& 
BBtSftS*. <*nT»«f^ H 1 3 ft±#$tfft k . 
02(c) tZfUtZ. 3 &tr&g& 1 <7)*y72(0Tm 
CttRBffleWl 6A%^tCj: O^ffiSfift. 
[ 0 0 3 2 ] Z Z X'VMJ3?l 1 6 . <R 

HJSW 1 6 (iMStt^JS^tt^filW^T'J) ft / y * y y 
fckft&sa-kLTnft. ^y*yy<o«a«i2 5icfc 

SVVt3Pas (V/P3Aft*H- 0. 5rpm)T& 
ft. 1 fcGHJ&fftfcftfcti. HRfcO . 5 P 

asW±<Ofc!;£##gk$ftft#. ?W)>mmi 

zhX^+mz^^tffyt^x^h. ifc. 
ffll6tLT(i» ^'J-fcyyJjtfMcfc. ^'Jxf-uy^ 

ft. 

[00 3 3] «t. Aj^r2t=±360fifflJ@Wl63&«tt 



^gftfcVHHfc 1 ft . m^spftt'j) 6«« 8 cj»r 

ft. 03 (a) jcs^-idfc, W^r2«rl»^« 
•C*ft«tt9t«iSl^*L. <*WCH3 (b) tSrfi 
3KW^2itfi9lK»Wi. Z<T)b%. * 
fflA*y7*2tmffi90SSf®t(iiRH^S!ll 6iWWEL 

■c» o . ffj^i a tteHBsw 1 6mmm?U8, 1 

*fflK8<9«« 9±fcHRH£*ft ^K+»*irr* ft £ 

m^p Q pi{is«8com^t(aE-rii^e--t- 

[0034] m^msh i *^as*ifc«i8tt. ifta 
v?u-xmzm.hixh. 04 (a) (cvfi^ic. a 
(R8tty7o-#»2 0(caioa4*is ^/->2i. 
tmv->22, *SMfty-v2 3£M<KUfrrft. ^ 

S»V-y 2 1 . 2 2 . *MftV-y 2 3 fc-C 

£88 ft»f ft -r k izX ?W<^2 ft sum • Sift 
03 (c ) fcS^-idfcmittHll ft«K8te 
¥ffltf«ttft. 

[0035] vicot § 0*HWtftiSB*H4 ( b ) <0 
Mk7ri7T4)V*&m.LXWffi$Z>* m^SPfplOiS 
JKIi. W/-V2 l ZMmz>Zkiz£<0±.%l, % 

»Y-yizxm^jm^m^mmixh . *l 

TsHWRV-y 2 3 ft ffiiSf-ft i k tc J: 9iMBiJ8te± 
#L. ^EBWHjfiaKTs (183* C) ZMixm 
«Tmax (2 30* C) ifJJf-fft. Z<T)M 

mnx'm*>?2tewmi. mm9tz*mmnti 
ft. 

[0036] Z<0b # . W"«yr20«iHttBiMaB 
2 b -CltibflT V ^ ft # . c WffSg « 2 b (i<gg?S»H 
MT-#^r t4f£?iifc tc/)-C'S.ft3tftffl«* ir iBl^T'Pf 
^^WKftH2 b*^$itft fc 

ztiaLnmitvmmimiznMimcof&mmmz 
^ffl^ttftia^-rftss^isw^ 

T'JS*-fft{c«i*B#[aS:^-rft. L^* { ^T. 

snfts«fti»*%«wii-c'*Bawt* { ?i*»nft«^fc: 
«. i<^n^2btt*BBi^tt(cwwi«:aati 

k*<=S:v%. 

[0037] xn 7 ^ y y /fc WT)V3yfix 
^X'<T>WtM<rm^z->\ ^T. 05H27£#g8 L^Hr 
-^tBOLTIKBB-rft. 05{iSn-Pbftfi¥BatX 

^K^ff ( S i O2&S0 OB§ISW^ftSr^-rt<50T' 
ifcft. 05^N-yf-y^ftJfiL^ffiHJi. X^'-y^yy 

ft htc \. ^mmnffi&x'nmttmmmftifinma 
i^ixts*). m^meMoXimmm^yy^ z 
A-.y ^ u y ^jaattf ->fcitttfc*jMi* 
B»Hftiwbiw»«cfl:*. z.vms.x-m- 

XA--y ^ 'J yy*\i^tzWfokzT)\>3yfix 

+ (KSiaso, 0 8%) t3o^raasL. -eof^c 

U ?t *^ft*BBaffiOi?^IM^ft ft Zti? 
i^LT^ft. 
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[ o o 3 8 ] ®5 «t o . v 9 o yy^mh^^ 
mmmx-a. mitmnmm «i i o o*yyxbn-& 

mi 5 0*y?Ah o-ASti -CM'J?t h Z t tfhfr 

mmn&mmfflm&t tuzmmummixu 
h> ^tuiwu ^-v^vyy^ff^tzmzr/udy 
^x4>tc»SUctOT(i, *su§fsis«?&i ooisii 

[0 0 3 9] 06li, Sn-Pb^ B ¥ffl<9llBItffc& 

iifxjEA 5 o w ^jb<o*ib^v vc . ant u&mtf 

G 2:¥Hi§iUif£<07S$ H t^£¥ffl«J^);t5£ 

£#ea*«&#£> £ t ix v& . 06 x*nt>fr% 

[00 4 0] OJt. 05, H6*»«K«)J:3fcl»*f* 
•5. £ t 6 . ¥fflfc*f t "C Xr*y 9 V i^Mfofc 
B!ftfcT/i^yjy*4ttiI£fT5 £ i: tc J: 0 . *^HSS 

~6 0^-y^xhn-^Kfflt^n-&. £<0Cli; 

[004 1] z<7)tz. vyn-ipiomzmmtfx* 
t'<n*m&tfA*m&ix*m^y72<?>m t bmm 
<&mm&TX'fthitz> x o £-**u*, zi>iz&m 
mmmzm z t tfx-% * . z^mnmrnx-^ 

l&gTm a x (230* C) (cmL£*jATttfcff# 
[ 0 0 4 2 ] **S . *fM*0*BB J ^ i fflOSiiBISa*tt 

izi$^x¥f<iz%>&m?b&zki&^otX'i>%^tf. a 

[0043] 

im<m%i *ftmzi.tut. ^mttmzft&ix* 



nsaw-* £ tci ») . *m?>mwizmx'z:<B^& 
ttmz±f$.tm&ztiiX'Z&. zff&m<mt*5t& 
izm ix h WAk^mmn&mmmi*. r 

ixiar. &m%*mm%ix&itx'<r>ffi<r)%?®&<?mm. 
•ftimit-thzbtfx'%. msm&mwr*wta 
mxnxi$%&w8tix*mmKmmm±.izmi 

[BliB«)«**WB] 

[01] ( a ) *fgS3c7)-||)IScO^©c7)m z Fa5 l ftO(fl!Jffl 
0 

( b ) *^BB(7)-WS^^c7)T7Xvaa^Sc7)Bf|ffl 
0 

( c ) ^mco-mi<r)mmcr>n. : mmmmm 

[02] ( a ) XmcO-gmBBcon^FBSh?)*® 

[03 ] ( a ) *ftwcn~mmmB<r>m?&&<vzm 
coxfzfflinm 

[04 ] ( a > *m<ry-mmm<7) , % : ffisbnm 

ttltt&V y 7 n-^c7)Kffi0 

( b ) *««^IStt«^<^mHi<^ffltt»t*Sfe 
<7)Sp^7-d 7 r /PS: 7 

[05 ] ^*^B#^{c*ttl»^B3^ffiS^f3y?0 

[07 ] ¥EBtE36 t 9*<?«03e*««R«!BH 

1 *^«jfc 

2 ^ea> , '<y7 0 
2 a mm 

2 b HSMkK 

8 m 

9 m«s 

13 SW^-xH 

i6 ism%M 

2 0 U7n-jF 
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